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I^J © ) ft ^ tr ^ BlF 13 <u&W%l \ 6 m sd « <D 

DMA £ yij « m 2* % -h -fe o 

CJD 8AiK^tfc±tiiL dma & o ^ tc < t 
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^j«^i 8B + 1 b c^K^t, ^sf fjt^<o$gee 

S5 3 5 31 16 to O dna g£ 0 

15: Wttt i 1 aiJ!=AJi<D dna gg ?u j: ^ t k o 
*->T-fe h ^ '/ y ^ -tftf jR a - Kf 4 DHA gg 

n <o ib * ^ ^ „ 

<30 ^^^*<04gBjgg3 6J^ie«lica dna g£ ^ij 



—371 



> 



c das ) *s x zf m ^ + 1 8 e m k m -t 

± m. dm a 7a - 1 a* f> m — 2 1 2 so^4< u 

— SB iw X / X fr* ffl 1 8 c E| K jt< *t T tffc DMA fid ^ij 
21 0 7frfeft2 3 5 0 0*4 <U- ®( das 

ft -7- w w m ) *i x u / x n m 1 1 a e k: ^ 
-f -t #t a yjj - 1 d . p, j6 _ 1 5 o 0 o ^ ^ < ^. 

^ — SB J: zf / X fri *S 1 1 b * -f T pft dma K ytj 
1 9 9 5 A- P5 ^ 5 2 6 0 O^/x < t-i ( uox 

6 & -T- o tau » ) b m. * 4? m * © ^ bb 
5 7 #1 se m <o d«a e ?ij <o & * ^ ^ ^ 0 

en is 1 8 a 0 k ^ -t u dn a k n <n & < t *> 

* |J X S u * K - 1 0 7 6 C-> - 9 3 7 X iJB 
1 1 a |g jc -t ± SfE dma B£ &\ & & It < t 4> itf U 51 

* * * K - 1 Q 5 2d^- 9 8 7 4^*i^iit 
> «p If ffiS * <D © K S& 3 8 m IB O Dti a gj* ^jj co IB 

^ *^ o 

■T * t it .t ^ , ^^^B^Rt^iDitatiiev^^ 

-y- K £ 991 i& -f £ ^ £fc K *5 lr» t % jB #1 & SNA # ^ K 
to i* m ? * x 4* *F Ift * © » E » 4 0 S 

4 2 jce o ^ i f 1 frc §e «t o -75 m „ 

^> * X 6? tt T ^ ^ A* A* ^ - S? -Y ^ * 

>^ x t ^ < *r - c= — x *r ^: ^ ^ ^ * 
^ y -tr- N is > v # * «K -1 = N ^ -t ^ 7 * t -/ 

7 s > "t ? 5 • jI? ') - 7 7 > > * 7 ? - 

T • * h U ^ <r* Ps 25 « * , #Jrlfr#«Oi5E^ 
4 3 56 ift jTj ^ a 

(49 fifrSfe^H^^-k^i? • * »J * - 7 7 U i , 
& > Jft i ft 7f< *i *5 ^ 4 4 J?i IC <D & o 

7 3 ffi^JiO DBA ^ 

■T * ^ ^ rr RTf 3^ o ^ fU m 4 D i>- F> 4 5 5<o> 

i 1 sh d* 1 jtR k se «c <o ^ m o 

(in dn a g£ ^ij mox -7- X W: ^ ^ ^ •> y - ^ 
JTj 8cl *V <0 ^3 & « 



WRBOffBl- 92589 (4) 

mte**m-t t®.^, % <o m & aft ^ o 

^^m/^a □ y (OS^^T t'ff (O u ^ =■ 

7 t cbs 4 7 3 2 ^ mox jafS^co^fx< £ "b 

-1 052 ^-^-9 8 7 X »* ^ > -t ^ ? - * V ■* 

- 7 T cbs A 7 h 2 <0 das #t ^ ^ ^ - 1 076 jb* ^ 

- 9 5 7 Xn{&<Oj*f*'hn74vf<OU 
XK & <D ft *i -r & & , Xrtt *ib<Ofit© 

ut y ?• k <o » is & o 

(4i) /a%-^-H:^yHEX? • sHf 'J «* — 7 7 i 

jfe -e *> o , #ifsa^oi6tam4DJBie^^^feo 
gfis&4 o«xiU4 1 %tm <o m a 

(43) 77 X m w T ^ ^ ^ « , 77 > 2? it 
^- K y - T m s ^f-7H> # V T R v « V # 9 ^ 

3. 5^ ^ » m ft ifii ay 

* « W « * * K »/ ^ ^ - ti 1 o at ^ ic j: 5 
m. . t% a a*j -t & / x \x o't m m & &j k ^ n h 
6? $K -t i£ ffl t '*s> ^ n i5jcr/*-*^Ky#'^^ 

~ f *J I t; i£ ^ fC H K « =* ■> T h >- > ^ ^ 

- "tf » ^ s i* J: ^ > He % y (H , } -^9^-7 

* -> r -t h ^ ^> ^ ^ - ^ i&* aa 51J it 3 - Kt 5 

DMA ^IJ tcx^^^^ift^ii^^ife <C9 KGB Lx C 
iO ^ i 12 ^ iS « *C ie W -C ^ i o 

a -F t$ 5? ^ l. x wt ■£ x ift m -? * * * *s k y ^ 
^ ^» - & tt iafl 0 £3 flic ^ ^ tJfe «tJ *fl use %b «: m -f ^ ^ 

;taLn=a**-c*o % ^ * x a a x * x a 

»1 1^ x. h 2 o 2 t nr <rj m -V 9= filt -f ?) ^ fc fE ffl t ^ 

^ o X W > 

- ob - 1 ,2 2 5,7 1 5 -Ji ( = ^ v J - h 

^ * y -f tt ^ v tr a, j ~ ^ j» zi — ^ * * > 

^" — H? O »=c « ilU 0 fi* iJ> t* ^ ^ fife flj ffl 

feic ^ K 1£ ffi f o C £ a^e i£ ^- ti X w> o « 

-PR - pi« 2.5 5 7,6 2 3 *M^f^A *4"f 



—372 — 



t 





7 


/v 


y — n> £ T * ii / — n* * 


* > — V % 


X w 


if 9 


? +-*£#?? h • 


^ ^ •> # _ -fe* 


V X 


« m 




J". * <n fib <n 


Iff # 


* 




flit & £ i . r 






t IB £ *i T ^ * 0 


- 00 - pa 31 2, 


,1 0 


1 .1 


6 7 * f a s l| — ) 


C 1 — C „ T A* 


* y 


— As 


£ Cx 7 a * / - a* 


J* * *> ^ — V 


fr ^ 


ft -f 


'i - f i I. TXltftfflte 


& £ U -r flf? 






£ & I? £ * X \s> * 0 


_h BR T ^ # y 


— A' 


£ fi? 


55 *i x «H # #3 7k t? f$ 


~t *> />* 3? t* + ^ 


CP 0* 




m -r * * -t? * *«_h^ 


5?. JT* ^ r. $1 ft- 


^ 0 






* * t? x ft 




* 


r - / fi* £ l* {& Z7 J* h 


-r Jfi $t ^ - £ 


j& ; T: 


£ fx 


^^t, at * j * <o m m 


^IJf ^ Jfl # K 


^ fnj 


* T 


O tl n Wi VC , * * *s p 



- -e / & & n & # j e ffj *r ^ ffl u fc m 4 x ^ ^ 

W H *r n W -T * <o yr ^ ^ t. #• re ^ ^ ^ ^ ^ 
> ^ - -tr *? ^ «i o * ^ 5 - * # ^ , $ elf u t 
^ - ^ if >f k ft A. c«i iE C *r ^ -T * <o X- x ^ 

ft n fSiS ^-r^fajss^^o^fefcj: |£ ^ft -f % c 
*» -C * * • -f 30: ^> , a ^ ft: A 1^ T "C ft §tt i 

?:^*a^&K:j: 0 L t * * ^ - t 4 » ^ t |? 

4 ft It ffl ft ^ D N A ft ffi fc X 0 ^§ 2» C i i l f M *S 

-> - «■ ft ^ - k -f * dna e ^0 ( ffi ifl £ 



«Bfl0361- 92569 (B) 

*b ft: ift B ^ ** ^ p> *i ft: „ u rc o t x 3^ jfi ^ 

# ~F "C f£ ffl u o ^ #| jfc> en : f:» to ^ ff? r — ffi m 

-r ^, * * -> ^ - / ^ (o n V: & % , 

t *i P> ^ * * -> ^ - -tf ^ ^5 ^ K. ^ K ha -f 
^-f^^^, 1 976 )^H.^>i^-7T<o-r 

^ <0 » CO Ifc * ?r ^ <5 9i t>* tn o o 

fh to "t ^ ^ *h ^> ?b iff ST! (T> prjr tt jfc, fc ^ , ^ ^ ^ ^ 

t * «j /.c ^ * •> ^ - w ^ m jti -* % ^ £ , o^t-^t 

0 ^ - ^- * ^ K^jft^fc^aiy^L^ ®» ft. & ft 
f *3 X TF m ffj £ f$ O ?4 n^. ^ ^ ^ W= "F O O 5E 

ft i f j. ^ ^ -r ^, t ^ t *5 5 o o ^ b ^ jg ^ /x 

^6 5 £ »✓» ir* ^1 O rc x 

!& k± *f> % -C # i" , ^ ^ IN « K ^ -b <0 t: ^> 5o 

5»i o ~n m n x t n p> ^ ^ + r - t 1 1 ^ 7 0 

^fef*K:*§^^^BJggft: dna ^ «a 9l rz g£ ?ij * 

5' - *5 j: zf y - IK mi U ffi H M £ # h . ^ ij ^ 

— 7T£fe^OT^=i — * * * jr — -tf ( EC 1 . 

1 . 3 .15 ^a-K^&fflj&j&ft-T-OtfeStlt 
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il^o ;t; a a 7 ^ f 1 t K'tiigK:*A'^T^ ; ?*t F 
=r" t K d <r* t - **^JlT>$Ji®Tr-t P a ^ ^ ~ t 1 C 
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Rj^^^^^^-T^^/J-O^^^h PAD ft 
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rc o ATP : PNA T <T ji, Y y *S * 7 X. J — v\x <\ 

-*r ^ ( 1 9 82 ) OlBiga ^ >cfl|«LK:„ 
C 35 s^ y ^ * ^ ^ x C«- 35 s3 d. atp x Cct-»«P3 

ATP : ENA7f=M>7^^7l7-t 1 ^J:^ 

Ca- 3 2 PH atp t? * O 5' - 3fc m 7 a- L , o ^ t 5 
7 M RJS^f 2.5 « * D 7 ^ V a» t i W a- T? # 
^ij L r.: ( >f - f y ^ , 1 9 8 2 ) c ^ U fi'o mRUA 
7 9 ^ a y^»«*,1lKo^tW:, 4 0 ug fit 

IJ T — — A, it RM A ? 1 A, L fC tf' V T J f J * — — A* 

ft; BNA 4 t ^ U , Att^t'J 7^ 9 *75 \f 

** *- r* # jjpj l ft o ^l?ti 2.4 hna ^ 7 ^ 

A*-*7-*J*jO»e>iB«*L* O ~C- 2 0 °C SW 6 0 a 

2 4.ooo rev / & -a 1 5 m rva , 1 o o mw n & ca 

1 0 bM h M - H(UpH 7.5, 1 mMEDTA *<? £ 

□ . 1 * bdb (rt 5 - 3 0 # / 9 -k n - A^fi-cS 

A- ft RNA n * I) i7 - V — t U-C C 3S S)> ?=• * .= ^ £ 

<£^, ^ a ^ ^ i i; + ^ y > ( 1 9 7 6 ) K: J: 9 % 
ftj * jftr V -t - b^^^^p^^t^g^^^ 
^ o ffil * 1#i W ^ y * ^ ( 1 9 8 3 ) K le A£ 2 
*i fc wox Vi fa m T: 4t k a 



1MMB61- 92569(7) 
dNTP* b x Cct~ 3 *P3ATF io j: Cr~ 32 PD atp ijt t 
-'✓tA--fy#t^Bt*ti» ?i m Pi A ^ L 

— h o ^ a- * * - > A. ( H bm ) fit w: -> 
a ? -1 T - Jin* j •> a - ^ i» P> A ? L , 2} m to 

ft 7jk& n i? 7 *r m c dbm ) ffi ^ u o 

— h D-fcA^o — 7 7 >f * ^ - C HAT? §!J ) fri $ 
'Ji*T*»?>A^Lfc. 

bwa J^^ s ^> jg it jo J: g tfr 

^ # ^ t ^ jtg >i j& ge pit? ± -c ^ ^ +> f - „ - <o m m 

tt s 1 0 >« M ^ - HClpH 8, 5 Mg Ci 2 , 

1 * »aCt x 6% 7 - T « S V \) ju f& x 1 $6 K 
^* ^ «(t 6$ ^ h U !> ^ C aX>8 ) it jtfs «6 ^ i y 

— a* ^ ^ y 7 T — te-C x 1 6,0QGpsiiO7u 

T ^ ^ - A ffc EH A tTD f,7 fi _b ifi ii& 0 ( ^ - ^ 

1 9 82 )v ^^-Cft^oto 1 9 *uS St! 4 a? 

O ^ RN a t 0-1 »^ rf? >) t f — — a> it bha 4: 4^ o 

^ RHA Xlirf V 7r= - Ajt BMA IO 4 ^ 5c ^ 
cDHA ^ fait 

d? y 7 ^ y a* "x s k a- p> 41 ^ u ^ rna 7 7 

^ •> 3 ^ V 3 »4 ^ e ^ 6?: t? m cUN A % ^ 

fc^vriififflLrcC^-T''^^, 1 9 82 )o^St 
WiSt* ( 3.0 0 0 ci / mu ^ ± ) <o Cct- 32 P] 
<iatp *s xtf Ci-^PD <ictp & is* -c x ^ 5 ^ ^ ^ 
cDHA 2 0 0 0 0 cpm fcfc h fife |g y 4? * ^ ut- 
1? A >*\£fi-<r>ft&TA 2 *C t? 1 a$ f« 4 3 -si 
«r. o 

PNA ift j| 

1 0 # O u. # M - 7 7I&E4 1 M y a, h 

— a- *T- iJfe I-* ^ 1 0 0«« 1-2 m y ^ ^—yu^ lOmM 
EDTA , fcj;t/1 0 0 mM;?:ii^££ph5.8K-C 

-t K K 1 0 0 A - > a * y b i 

* s — * & in £ rz 0 mtt* * 5 0 0 *<?c? ^ y A — 

if T? 3 0 "C / 1 B$foJjS|4|L, *C-^ 7 ^ d -f j b it 
L fc o 7 x. a y- 5 ^ Mi y A - A^ObA d — ^ 
~^"C 4,0 0 0 rev / ^ *C^^^^ U t ^^3, 
4 0 ^* 2 0 nM h 'J ^ - H Ci pH 8 s 5 0 ml* EDTA 
K ft m ffl Z s 2 -5 * SDS ^ jbp ^, x & m L f: , ^ 



Vt ft ffi L, KLmMVt V *> — a* 88 5 4 a — ^ 
-VC-C2 0,000 roT / ^ t 5 o ^ ^ Mb 

L s, * L X DMA li 6 0 Ti o-^ | -t«Ot'<5' 
^ ^ ^ & /O ft 4> 5 5 ,0 0 0 re 7 /^t 4 8 JK! 
ca Ci - ^ ft jc ^ >>* ^ ^t^,^ 

rat l t « m ft ± & m ^ >n m l ^ « 2 <o dna 

*F ^ i£ £ 3 0 Kb -r- m m L re □ 

7T — y^A^rii 4 7.1 tefrfrS^q — * ^ f 
<o jjj Ig 

1 5 0 4? H . * U * - DNA £ Sfl # frt Sau 

5 * I T* tft ft L * sw25a^^-^2 3.000 

rev/^t 2 2B$r»{H M NaCU, 2 0 mM h V .* - 
H Ci ^ 8 J: I/ 5 roM EDTA JC t 1 0 - 4 0 * f 3 

ft5-*9fiii-eetp£<x-£fco mvz> z & m <t l , ? ? ? 

•> 3 TBJfl -r? 7 T — ( 8 9 mM h y ^ , 

8 9 mM Ttr fir aS , 2.5 lM EDTA )*0.6#T#'o 

- ^ t; #j L t - o 

5 - 20KDODBA^;ttf7^->3yi^i6, 

DNA ttx^y^*tji!tj}3^ f - a 7 T — 

L 4 7 . 1 £ 3= ¥f L * ^<ODMA|i I) - frff 7 -^5 

(NH 4 ) 2 so 4 ft tf£ k x o miS L t ( 4 0 - 6 0 * & 

*p > « ct © % * i£ f& x mox n^^^icm?*^ 

b 9* 7 7 -f C DEAK --fe 7Tn _^) *s X & 9* * 
tiLlA i 7 ~T 9 \} V B - 400 ) K J: 0 # * 7 - 
i?^0<|tO; v fiK^P,^»| Lr; B Mox k -f * 

o <-f > K 7 » -rfl ^ h 

( ^ -1 7*. ffl ) t«5f ft'KI 0 ? t^Kt 

£ cfe £ « re „ j§KiatiaiLfc7A3-A^^ ■> 

— -tf to fid # #r l* y ^ > > _ ^ n: ^ — 

- fj /X O o ?S^Of&)3irt HPLC -Cfjfx0f; 0 

T*y©*g/£**^4fci5fcfc1Se^ ^ ^ t K !l ^ tjft 

t a- *f - % ) X' W) 5£ L re „ tf^jK^^-fcJftT 

C^flBWTx^^ — (1 9 72 ) O e j£ K J: 0 PI 
S£ L re » 

^(nryfa^tAA' - ^ * * 1 9 8 1 ) ft o 

T , -1 * t - ^ 8AM I — >- -*r *> — >- ~c j$ u 



mifl3Gl- 92583(8) 

( 1 9 6 4 >Oflea£»cJ:9ifcf|fcLrc. * «S d« a 

EamHI T- to ft L s, 7 ~ A Ji --r -77-1 ^ 

( 1 9 8 2 ) «o 8e ifi K x 0 u'f /> «/ * 49 x- its 
/|j ^f!i Lt r4 L t , COLT to ^ 2 u# 7 

T - ^ a *jr DMA T — k. 0 «5 Sau J A I ffc 

H . * V * - 7 7 Diu ^ ij£ ^ L , *-yl 1 9 7 9.) 
tO a h ^-ATti^^-r^ ^ ps X' V * — ^ L, 
re o 17 T i? \% 1 4 en ^ h »J liU ^ 9 2 0.0 0 0 pra 

<o -f 5 - * w & * -r- ^ is ^ 0, 3 6 4 tr -/ u - h 

( ^ > !■ y t f ^ ^ , 1 9 7 7 ) -/ a ^/ h L s 
cd 7* u ^ h ti _h is j: 5 K ip. Rft u ;a m tfe c dna 

'j - ,jf r - < 1 9 8 4 ) k t m U "C 
^ 0 % ^ ^ ij > k -r ^ -y - * ? j- - h 7 & a- 

? 7 A *C X. *) 4$ 03 L. TZ o 

g; m t ^' ^ fi£ 10 ^. 

*«eiatK:i»?»jwUx fin Ka n ^ *o ^ i'ji k x o 

rc o ii i tbe *1 6 nii 2 0 ^ 'J 7^ 'J ^ 

]} >y K 

f * * '/ * IJ ^ ^ 1/ ^ f I? t T 4 - # M ^ 

u^-^ K*^-~^fcJ:U« Cr - 33 PD atp -c 7 ^ ^ 

L o ^ lb tl rc MOX ^ a - ^ tf3 DNA fr* s& ^ ttilj ft& 6? 
* "C ffiik L , 1 ?*7^D-^^^t^j3IJL, DBM 

^ "ox * &u ? o - v 4 C W 1 ^ ) 

7 T — M 1 3mp- 8^ - 9 X « M 1 3ra P - 

1 8, -1 9g|aa!|fcK:T:tf=orco 2 00* 1; 

•r — a > x 0 a - y L fc /|> ? ^ t / ^ n — ^ 

( 0.5 Kt» ) tt ||« - ^ 1 l fc fl 

2 O CO ^ lj ^ _ -> 3 s X ? o - > Tz X £ K 

<e ( « 1 SI # fi? ) *c j: ») ffi 9U ^ - ^ 5: ^) re „ 
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Wn f n - > fa a- ij a: > -r — xO^a^o^t:, 
RFM 1 5 D1JA n % aiL<B^t-hO*(,t 
© ^ 0 fc? -f ^ «f! 0| fi* & -f ffi ffc * a >7 n 

ft T: 1ZJ t0T L , ^tiD^ftirWTPST'^^ ^ t - iC 

B*l 5 1 -c m it L fc „ #<j 1 0 0 - 1 5 0 * ^ u * 

^ k a* f«3 &s x m ti * jt 5 k , % n m t <& # 
^ i3 a. □ o v> -c , ae 2* & u 1 3 k: t 

V > fci^-f^-^;^ dNTP' a X ft L X 

rl? n t L , ii^^Sr^^^^TtlitteLr, 

re « rf » * <o j& est * « * o ± ^ & i ******* 
s * ™ 1 01 - 71 1 aKf&m&mz+tznKte 
^>tc * =§■ n* m r*n a> ^ , ^<-5 4^jy 5-^^ 

>- 3? , 19 8 3) affi^^hrc^teito 
X Qd ?(J Sit *g L Q 

& B ^ 3* ^ jft <?) tft jgj 

LJBU - 1 ( CBS 7 1 7 1 yyotfjt. 



#^0361- 92569(9) 



V-*>^f 1 9 8 4 ) K J: C 

K W 5 *i fc o 

LR 9 C CB9 7 1 72)tt*o^ s ?>5'.y.^ 

^*'*'>7--tf^1*^^<, H . V * - 7 T 
ATCC 3 4 4 3 8 <0 m » -R X. »; X & * , 

3 7 O ft 0 Cr , 3 0 t-CABftf^tfi ftoft, j» 

ffc*H)flat* 3 * x f a > * ^ * * - b -q 2 m m 

&1&2c& $ *t rz ( 7 4 s * s 1 9 70 )o 2* 

6 * * * $k m + h v * * c & m m m ) x it *> , m 
m * w. k 1 0 # « $? l tz o ft«&ift4tinia«-ft 

YEPD xn T . 2 a * 5* L , 

« « s: fj 3^ o re a # ^ ic , 1 0 

% fir /t o o » jffi L «i All Bit 2 0 0 49 99 

/ *f j: 0 .8 "V 5 - ^an^n^^fi^^^.^ 



a « 1 o fi «u sa t * - ^ u - h -c * » l a * * 

■tt & o i* ^ * 3£ ^ «fc ^» h , .ira- Ifil B * * «| L 
„ ?ij & i U X. 1.5 k1 O^Jft^Kirt^OO^ 

^' At0 -^5 " 7 a . * o ^ ^ B fc L 

rc Y«B ft fk ife ! B4 fc x ^ $ ^ fc o 2 B /tf J cO 
*5 ft , to ®s flij .da 5: !7 7 •> a, ^ m Y » D x W' « ^ U 

■I- U •> -^tJ RA 5 ^ j.j. UE?A 5 A ^ « * ^ ^ t 

^ - h . <§ ) a fet ^ l a: h . ,n T/ ^ _ 7 7 ^ ft 
6 0 0 n 1t^.,-^^ 5 2 A» 9 '/a-^^II! 
*^Lfc fl 8 . -fe U O UBA St ORA 5 ^ ^ n 

( j, 3 _ v ^ t ^ ^ j 1 9 8 2 ) P> , h. * 



1 9 5 5 )o 2ooft?^oi^-f^,^, ^^^^^^ 
rc A « tfe ^. o if* o «t f « 1 ) , jg- -h f , % ^ ^ ^ 
M Odd t oppi £ £ f t ^ rc o o.dci 3^ » tfe 

« fft ?5 M ^ £ % Tit L C 56 I ) , Mim K X 0 M * 6 

iLi^gUj.^ ~ ^ T B3 3»5 O 8 jIHjfe jg _g gjj gj; ( ha Ha ) 

0 Jft g 

H. * 'i * - 7 7 **^)*ft^DMA * Sal { X 
** flam HI t <fc L , «p t >U v ^ 5 K 

Tip 5 O JUL — Soi I ^ Bam *It®tiLK*:tij:ti$L 
^?-^f-„ ^:!©FN4 9 0 t 7 y u > m & K 

yip 5«3!^^-*- fc lxura 3ift^^i^tr 
^ c ^ ^ ^ ^ ^ v X' % C^^-^^=7-^^ x 

1 9 8 0 ) o 

H. rify«— 7TSal I ^ n - y {O t 7 ^ ; K 
^ - a, W H . «flj*-77 ^. ft ft LR 9 *fcrg 
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P)«t li ffi 4 9 0 % g ^ i = ij ^ ~ 

h t & K H & i r 7 ^ 4 K*BR LC. ^7 

; K cO Hi« 1*1 » Of K X h % A, £ <'j >f v -y - h 

m t # - s \ \_ tz. n ^ H % ii 0 .4 t 0.6^b 

fM ^t - h 4^tr, 2 <n & fx ^ fc -r ? * i h\ 
pHahs 1 t dHars 2ti^K!W?t^frC fl: ffi L 

2 cs) ) o sii' 'J i u > ij -j - a t fli j| l % ^ 

« m fid « M -1B f) f i£_ -c , DMA 1 /tf £ 9 
5 0 0 - 1.5 0 0 ffj M 1H flfc & f* « £jj Li tf , ifi «/■ 

7 ^ * K *i a . * - y * - t- T 3! ^ & lb 9 * ^ © 
5 -£ % a * &J ^ 7 ^ ^ K & ^7 4fc A- h IS l{X L fc 

7 7 ^ £2 to #3 it <o - ^ & $r kt ^ M L rc 7 ^ 

<h L x , uka 5 sk £i * c * * £f i& *f 4 . u 

rc <o X x ar3 1 4gg HAiis es^i] ( j* ^ ^ a — A 
x 1 ? 8 2 ) !i h. ,mj * - 7 70 | f fttSIS 

ft /i 5 ^ MrV £5 t * o HAF8 1 BABE 2 S . -k 

^ ■> c ii dj i* t~i # 7? £ ft *i» o „ hars 1 

If'yxOatf-fttUfftiCBtllljS^, ^ 
J* $ K pHAR - 1 £ pHARS - 2^Q- -b 1/ X O 

pBR 58^-C^W:#IBJia^0#?i50 - 4 0 « ^ e~ 

«fiB8-CJS*=»tf-»*W-f, C € £ t H HARS 

re ft ft g n 

< 1 <D ^ v V ^-A^^ffl Lfc 0 
a) H.#ij^e_^ T ^ leu - 1 ^ y ^" yC 

( 1 9 7 8 ) 0;5&S:1£o-Ctf£^4£3l£-£rco 

«o od 6 0 0 it 5 o TEPD m&jgi&K ^ 

fifl «a t » 0 . 2 0»£^S7ic^«fe^ x 2 0^ 

01.2My^H?h — ji, s 2 5 mM EDTA pH 8^0 x 
1 5 0 mM DTT ^^flg;^^^, 5 

1.2 M y h - A, 0.0 1 M EDT A N 0 - 1 M 

» 9 o >- ^ - ^ ^ ( ^ ^ 1 500000 



*H?3B361- 92569(10) 

ARS fici ^IJ X HARE ftJWlC I ») H. # IJ * - 7 7 

f>^n y ^ffKl0fffliLfi:(»4ia ). Jt 

— ^ ^ , 1 9 7 9 ) if t5 B, -tn? i/x<o 
KIBP1 7 (I4B^ i/->6, 7) 

fc^t^saia^o^s o - 5 o<o ae - *it ^ 

8. -tUK'^xiO^^^-^^?^ ^ K pRB 5 8 
(*4® x 5 ) i IE orco yrpi 7 

URA 3 - S m t»tt * ? * i. K t? n ^ ars fi2 ^ij 
C^^^^3~a^ % 1 9 8 2 ) if 

pBB 5 8lr*URA 3^fe-?i^f-T^ 2 

t'*?) ( * — » y > £ jK h^^^ y J 98 2 ) 0 
pBR pBR 3 2 202oOte^t;A3^-tf-f 5 

°-^HtfflffiLf;(S4ia^ ^~>2x 3) a 
H . itf V *z~y-TT)-f?^ ^ K YRP 1 7 « s . -fc u 

U r= a 1 B» M fft v ^ - O a^-tfO^U 

SIS i 4 * v/v »c Lc 0 ^®«S^^orc^kCx y- 

o h y 7 ^ h 3i«t 7«<0*Jfr 1 .2 » y * if h 

— ^ x 1 0 bm h M - HctpH 7 Kilio L/io 
^nhy-7^h^-2000 rpm X' 5 ft ft] & *(j ft 

-trSetft-^rCo «I8 * *± 0.2 »J 1.2 w 

y >a. bT h — ^ ^ 1 0 ffl M ca Cl 7 . x 1 0 mM h y 
-ncXi*i7KVimmZ-&tz 0 2 pQ <0 YEP 1 3 
dna — s. -t utf xo leu 2 jft ^ itf j: t> 2 
^ a y - Ori C^o~^^ x 1 9 79 ) h 

«BBS1 0 0*«fcJto>L. a»t«*Lfc 0 2 0 * 

PBO d 0 0 x 1 0 mM Ob CJL z s 1 0 mM h y ^ - 

ttAi^ 7.5 0»« 0.5 tJDx, iltO^^ife 
% ^ ^ -c 2 ft fUl ig # L rc a m ffifi i JS IKJ ( 5 f> ) 
arkfl-Uft-CiejIlSEte-fcry hLfc mso >t ^ a 7 
i~ffrc^*b x 0.1 yepd 1 .2 m y ^ f k — 
*pH 7.0 KHftiBJHtv S -C 1 5 ^ 3? L /•;„ 
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0.6 7 * ^ -1 7 =r fl* n m m £ & *S X Tf L - Tt- 

K * 3- i? * s V V V 7 T * s i| j^yjj itf 
1.2 m y m: 1 AO#*t20v/i^f + 

^ n «r ft # « 3 7 b c -c 5 a j& * l rc & , 5 o a 

» - - / A* DMA O jft ft f S= C 36* % DNAig; 

ai l y.c ^ m * w ifc> «r «b 3ft « * £ /x ^ o 

b ) Wl ££ t L t x H, v * - 7 7 LEU - 1 ^ 
^«f( 1 9 8 4 )OJftt«ot, YBP 1 3 t 

h M ^ - H Ci prt 8.0 x 1 EDTA ) x 

2 0«ME,^77-Kff|fiffiS^t fl 0.5** 
ftll Ki * 5 0 *C t? 1 m m 0 .5 «6 0.2 m l i ci *S« 

L re o C^boaKI 0 Q m£ k x 2 0 ml TE 

4 ^ ykp 1 53:jto^, ^OS^i 
3! K 5 0 # RiJ 3 0 8 Ct^!{afc„ « ft IS: <o 7 0 * 

v/v peg d 0 0 0 5: Hd x , 5 OtTI 

B$ M *f 3? U x U> t 4 2 "C "C 5 » Jg * L fc„ 

O » 03 4tt & K 2o(0#Ii^% : U) i> 5 5, ♦ 
^vjc^ ti a t£ tffc ffc iepd X' 1 0 iti 

* ftl 5: * fc o. fc ( m D ) o (2) S ft ft & £> * u 
filSr^-S - 'J -t - h T- tT£ ® *G & L *> o a . y 

H . ait y — 37 T LR 9 H.pHB 5 8 tXlt pHH 
8 5 t^WKlftt £ t *lt?#f x ± 2 * S u v 

k yip 5 <o 7 y e ■> u > e ^ <o Pat i m fc # 

ALtWSS?h5o HARS 1 X BARS 2 O DMA 

S: ^ yip 5ti^ u-^o-^o h 3 — ^^^o-Tx 
dna 500 - 1 5 0 Q tOteft te&ft <o & 

Sk -e h. # y -=& 7 7 lb 9 ^ ^ l G l *i a* o -Cx 
rt2 3*?teJ&iJ£EEIr* % Q. k?->xo YRP 1 7 yc *j 

^iftifllftJS abb 1 4ft 5, IKiOU - 5fS 



WHIBB61- 92569 (11) 

i««to**jn^rc^x m M * ±fc a ) <o x 5 k 

m m m ^ m x- *b % 2 a * -c «t ^ x 0.1 *s 
yepd i.2My^t-h-^ K ^^ffl)$^ x m®, 

U o Lau + i^ff « 1ft ft « 3 0 / /.^ DMA O 
■C ^ D 6 o 

c ) H. rt? IJ * - 7 7 UBA ^ ^ft LR 9 H ^ ^ - 
^-^L-CS.-fcu-^^^^ U R A 3 ift ^ *S J: 

^ 3. -b u »r .> ol o e ^ tn m e ^1 c ars ) t 

tty^?* * yrp 1 7 t? ^ 0 & 1^ ? ^ r- 
C^T-iT*-**?, 1 982). ^ ^ 
C1 978)0^o h ^ 7 ^ h ^ ft ^ f£ o t N 
2 - 5^«fel$5i(*//^ DMA 4 f- n ^ ^ _ 

(1 9 8 3 ) <^)LiBO t £ O ft * 1 5 

-2 0^«feg?L^/^ dna i t^^^ 0 
L x * A «0 ^ ife ^ , peg 4 Q o Q t ^ a L ^ 
£ «l J8 * « } * ^ f 1 9 8 3 ) O^^t 

#5 o fc o 3 0 Q 4 t?O^Wfiftft^ DHA ^ 
0 W h ti tc d i-teo 4 r^^ ^ u ^^ni37°c 

t fi o f: fl 

^^Sttrt ARS 1 >"7^s K Jc 0 mt>* ( ^ 

i ; o 

^feJl^ H, 'J^-77Qj|f<£i 

7 7CftfeftDiiA IC« L = y ^fijR Lfc Yip 5 
^{K&fc^s/xi^o urcA>o-tx h. # ij ^ - 7 

T 4* S AOJy^AgSt'MO 0RA 3 ift ^ O <S 
ftLR94ffl^C^^^^- np 5 T'^Ife^i" 
— bT?^ 30-40=J C .-~ //^ DMA £ ^ *z 

x 8 . -fe ^ tr ^ ^ ^ ynm 2 70i$iftj|o 
* Yip 5 4te 5^}^^^-^^^^^^^^^ 

# 3 Jtfe -c * W $ ^ rc fe x ^o^S/xtt* 



URA 3 # ^ H. ^ 1J * - 7 TOjfefeft DNA 

K&^ctrS&2o&fMis ^ 5 * * K pHars 1 % 
^^*^Hfe&f*^^:£5£*C Ora + 7 fc 19 ft 1ft # * 

ffa ffi ffi 4 -C m tc EPD *-T!£?r£-efCo 5 •< 1 o 6 

fin us £ f r ts i* *4 * ® ^ x ^ u^igife 1 o o *** k 
m n l. * ^- l t «^ o 1 o 9 <o*fflB&#gr*-e£ : & 

£ rc <, #j 1 0 0t*ttteft**x^'Ot*ft*fc*0 

i£ *_ L ^ n ^^*5feLR9O0f«3e( renoreion 
rate ) ft 2 * 1 0"° "C * 0 O 1 Otttft^DO 
^ 7 $ K " ^ £ pflARS 1 j# ft fe & ^ -?9 7* 
t: 3h Zfr h * 1 0 Oltt^tftO Ura f m §S O =£ Sil ft 
\% m ^ - ^ -C * £ t? % o K tf> L Ora + 
=f o - ~ « , • UBA 3jft^^Offi^C^*^-r^5^ 

ft: Urn + ^^I^^lfti; t**Lr: 0 C O £ 

five, ffl^c^ifiits x 1 o- tt -e * c t * c 



BRIBBG1- 92569 (12) 

*y 1_ 

v?r* — -t' ( MOX ) <niftfi^ <T) ^ a — — ^ ^* 

ij t — — ft rna <n g ^ 

^ y — ^ -e £ ^ 2 HH JJS <b JH ME L . ^ 

# <n BNA £ >) T J* - - a- ft RNA ^: <n 5' - 3fe 
~C v ATP : RNA T — h 7 ^^^^7 — "ft? 

/u L . ^It^ 'J 7^ ') /U7 i h* ** -e ST L fc 
( 3& 6 0 ) « rRNA WL 80 *C L T . 2 <H ANA \X ^ 

ti * K * $ 1 Kb £ 2 . 3 Kb t* > # l ' T J* ^ Vc 
rna I*-— ^K^<bK2>n fti h ^ RNA ^ ^ y 

— yu^^#BJ?3<n,-tf IJ T = — a* ft RNA lc ^ e 
v * ( jfS^ftti^L"t:rxv^ ) * * s — * -etkft 

2 . 3 Kb « # «m ifc ee n <r> S 2 *c J: 0 . 
7 0 0 **«b8 0 0 ^ sm<n*^B'n*^~ K 

s & <n * ySI^^-Kfi,, * ? s ~ ^ -c ^ ?i 
^^rX/&^^b^Kd-o7 0 0 - 8 0 0 <r> t < ^552 
«4:lfti»*H^«t M0X C ^ h — ^ N 1 9 7 6; 



QTt7*a — -</u x 1 983 )£ DHAS C * h 

1981 ) t? 2> <, 250 — 3 0 0 T 

7> t P t R R K h + o^t-^( ^ * ^ 7- ^ ^ 

1 9 76 )t-^a 0 # 'J T^i-A-fk RNA «: M * 
jfli^lBBia^fcv-BiSR^JcfeltS it ^ ^ *8 SR K: J: 
05I*c:#?a^*t , b^^o 2 ^ <n it? ') t f = - ^ 
<k rna ^rGi^^e^^-fe^i 0* sds # ') 7 ^ ') 

/u T 5 K^M?fi«f*»JLs — ^ 0£ 0 <n 1 8 

^ /r 7 8 Kd . 7 4 Kd % 5 8 Kd % 4 2 Kd x 

3 9 Kdib'J:tf3 6 Kd<n^^*^^i"^>6^><n^S 

-C x n Tt^°-^^C 1 9 83 )^i:0^m* 

7 4 Kd ^v^^ti^fii^-f mox <n ^ y ^ — jc N 
58 Kd^yefltt*^? - -fe*<n^-/-r — *c N % 
L"C3 9 Kd £ 3 6 Kdcn> 



y - »c g t i i i: i*> t- ^ 4 B 7 8 Kd 
ij ^/f hMi ^ ^ DH AS "C 0 s 4 2 Kd^ iJ ^7* 

^a^^s^ mox fai^^£^rDi"^o 

mox jftfe^?-^^ p — 

^7-/uf4W$*t^^l.t2.3 Kir mRNA 
K < t U ^ ^ # ') 7* f — 

a — ^ % ^ =.^^i~^cniC^.^? 

/i^ffltSifc. SB ^ ^ (C San3AI ffi ft H - * 'I * 
— y T DNA ^5-2 0 Kb 7 5 0 V 3 ^ « 7 T — 
y 1* p L 4 7.1 -C^o — Vbfco 

-f v -9- — h DNA ^^^). 3ao,ooQy > ^ — 
^ A* H <b K ir ^: *i 1 : 1 0 0 0 *iu^^ 

o ft 2 0,0 0 Otn/7 - ^4r*tr25«^y »• 

y fM ^ ^ 7* a *7 h ft mRNA ffi c DNA ^ o — ^* 
1 5,0 0 0 cpm fc^-f^MyKLfca * - h 9 

M- / 7 7 5 lllfl^^ i& 4 0 — 5 0 m ^ * ? 'J y K 
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OtiJLx 5ot^S?fSEf^«l§^L^Lt cDNA 
/o-/t^2^^'f / 'J y 1Mb fc J: 0 *t »! L fc, 
4 *»-M / II ^ P^?-^ ( 1 , 5 . 

4 . 5 ) dha ^iHftfcLfco ^ yt-^*$H:8 
— 1 3 Kb x- •=> fc o 

m W & &L dka / ° - / ^ g ^ U s> K M #1 

m m mox cots y^c^os ot- ^ yffi?<nse^ij^ 

ffl Se L A: ( at 8 B ) o s. ti/tf'/xofttfi* 
«c a K >" * "P "C » 1 4^^<nE^q^i<n^^^ 

se^^wa- a* ^ w « ft nfc — ■=> -c- 

* o m 4 L3 fc ^ b fc fEj y □ — ^^£*s£Lfc 0 Pi:/' 

a — fc ft N EcoRI fHSfe^^ftt * 0 DBM B * 
h ft fli'J fill 0* BanHI ^ EcoRI / Hindlll N MindIII 
/ Ball felt/ Pstl/Sall "C 'ffc L fc MOX ^ n — 
^ CD DNA i» P, ft f) v 1 • 5 * T if n — ^ 4r* A- f ^ JgU 

L fc r t^^o s» Hrft»«M^Lfc/D - ^ 
m # ^ t - / 'J ^ K l t ^ , ^ o — ^ 1 . 4 
*J J: £>' 5 ft ^ *f 7* V ^ r L 1c & % ^ a — y 3 ^ L 
tc ti* -O 0 m 9 08 <n Hindlll/Sall 7* o h fc 
-To L a* L * ^n/a^/fiChbtn^D-ym 

wr^-f-J: ^ fc ^ 1 -z> <r> * U ^ _ > 3 2^ ^ a 

M1 3mp8/Ml 3 up 9 Xli 1 3 mp 1 8/ 

M1 5m P l ?fci:t/^n-yLI: 0 0.5 Kb J: 
-t a — 2,\% ? * — >Mb»rtt<o4»*K:ti: 

& J tCE^Ltx^y^^U'7-t*Bal 3 1 fl"Hb 

& X.- SB ?0 ft , ^ n * ii /* - -f * 5.5 Kb BamHI/ 
Sael t^^n-yftttCJt, t> 5 — B£ f — ^ v 
L fc „ KEWttWI 1 

1 1 B @ fc TTk -? n 

" ^ K ^ij ft 6 6 4 T $ y®cr,^>-B®^3 — K 

* 2 0 4 6 ^ ^ 1/ ^- ^- F<nmawt*mo&* 

-StSo P ^ ^ flSf 0 ^ <n 3 K y ^ Phe ^ 3 

~ K L, &i m mox <r>j7Jistf*-y3i?%t — L t ^ 
e t<n^ye®^n - Kt?> dna ffi ?rj £ ^ <n 7 

* / & m l£ 1* X & 111 m mox <n 7 $ y & & & t% & 



*HHW61- 02589(13) 

EcoRI/Hindlll ffi it DNA fc ^ -f -f U y K L d» O 

fc C ^ "? ) n EcoRI fHJ fa ft n — fc 

"f £> b v ^D-yljJ^yN>fyi|s'Ktt DNA It £ 

^W3RK lot ^KtSJiJ: "i „ £3 > ^ -f ^ « 
y KMb * — '* ^ * 7" *t IE fc /J- 3 < /* o fc <n -e , 
ft £ ft: " «f ^ « y K^^EfiltL^^o 

gfij fig a m t ea ^ yf 
*u fig # as m it m * it & l o ^ ^ - ^ 7* >J y k 

jfc H K X ^ ^ b — ^ 1 , 4feJ:0«5ttPJ-^ 

DMA ^ h l^?f ^*/s*-Lfco 

Z_ <n # a — is \t dna <n^. h y ^ <n Q f$ & BR 

m Vt ft L. t>L Q T? y*JJj/D-/t(n^^i] 

■j' hMb fc Jt kt , ^ ^ mox jft^^ ( #fj 2 Kb ) 

^SL X 2 ^K^Jlfltt 3.5 Kb TJE^tt; ( ^ 

1 00 ) : t?r*L/Co 

m 'h <F> EcoRI «t ft ^ DNA K ^ ft . T £ S wt 

B£ ^ fc J: m 35 L fc « fc . mox <n T * s 3z V% 

K *S ^ -f ^ ^ u ^- ^ K B£ ^(1 ^ 9? 6- fc L fc o 

_h fgj — -c- ^ c^jn ) 0 Pi~^>m5ift:M^*t-fey 
ff^ia 9 m&-t z <r> & m ^ - o 

* zs&n<n*t&fr + &tt 7 4,0 5 0 K h ^ ft 
0 % mox (n 7 4 Kd<r>^^Sri J: < — let?) 
( V 7 / V * 7 i P / sds V t? ifiiJ m ) o 

m IV fc ft > mox en =7 ffliSd'^^ht^ 

2 

^ K > pur 3 105cn^^ N KVc £ *) fa 
ZiVo'gl Qr 4 1 8fc**£i*ri^-r*^^>f v^>-*^^ 
h ^ y^7X7-t , %3 - K -j" * jft fg -7- mox 
^ ^ o x^flTt^fefl: MOX ift -f- fc & J* i tfo 

7° ? ^ ^ K YEP 1 3 . YRP 1 7 . pHARS 1 X tt 
pHABS 2-C?^^fcSlLfcH x jjftj^ — 7^r*0)J5Sft 

^> leu- X ft ura + ^5i§5^^/ x ofc 0 ^ / x 5^ 
mfc%kft*W%tdbb*^> mox yo^-^-^gjt^ 

-r ^ ti * fc x ^ k pur 3 1 0 5 &m$k-r * 
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■7- C NEO R ) »± MOX 1^ ^ ^ o ^^ii;^1fjgT*t/£ 
£> o NJDO B aft ^ ^- <n j& pj AXo j£m MOX 1/ «^ a. d > 

«£ 5 fa £ u-=r^ □ ^ #r it cn ^ o - - :s ^" i* 45. 

^ & ^ m /t *i & o w*&~ofti«A»e>-o*>& a 

nko^ jft^T-tt, /ft ^ <r> ato <r> T* $ft 3 5 bp P> 
toa Wf K f£ it a K y Tjt 2 4 D bp 4 -C »c & B -f 
* h 7 > df y > Tn 5 3fc ^> 1 - 1 Kb XmalH-fttll 

*r *■> 1C , teW <n p ub 3101^r^agL(mi2A 
) x Ciili mox ^* ^- o ^ <n |» a» _Jb WL Sail- 
Xmalii C - 1 51 Oi>Jb- 1 1 2 8 ) l?rfrt 
M1 3ap9Kf/^D-yL fc NBO E & -jg ^ <r> fift 
~e £i 2> „ flb(n / 7 ^ p pun 3 1 o 2 j& 5 ftf ^ £ 

H » ^ MOX Is ^ * ^ * f& A, £ *7 - * U0X jg 
ft ^ 1-5 Kb Sall-HgiAl «r MOX-NEO R T #f 

^ ^ - ( » 1 2 b si ) ew»caiii?ii*^ 

M1 3 - mp 9 ^ -C ^ □ - y S h i Q 

pub 5 0 0 4 ^|j}^, *r*rfoJLOi>--r*s&* 
+ — — Kf^^fi^n mox - u- ^ a D 

B - ^ 4 y fi* * + > ^ - ( AAO ) IWf 

# ( methjrlotrephic ) h. atf V ^ — ? t j&» ^ flf 

<n —n-e & * mox ^ * * ^ ^ - -k* -r- * # 35 
«S S *l * „ ^;Kb^£.f*T-t-, j8fl 3= * 

H 2 0 a tf* <b & £ ii_ * 0 £(J t£ L t s AAO MOX- 

X ti das- ^«*~°^<n@ST*c*>;5>48^ N h 2 o 2 

*tk&-r*Z£tC<s AAO %T«[at-f^Ct*>Tr^ 

* » aao <n £1 it % * y ^y-yucn^^tcj: $ 
aao » 31 «r> t * y g$ ffii n kx m * n C nr ^ ^ # s 

1 9 8 1 ) , ?c ^ ft jft f& -f* *i * 7 7 -f h 
( -* + *.<?£ # - X , 1 9 8 1 ) ffi ^> -£ ^ 

tft £ n a cmjUfif mox tft ^f- <n fie ^'J ri> b 



MIW08B1- 92563 (14) 

$ 1.2 Kb Xma III ftfr >t H pUH 3 1 0 1 <r> 

Xmalii eBtttC^d->'^^ Lx pUR 3 ^ Q 5 t tc 
Ox t ;H fi MOX 1/ ^ D ^ ^ NEO R ^ ft C 
1 2 c El ) JE m tc m & -t- Z> a ^ i] x y r - 
a v HgiAI i Sail <n m K 1 * ? -f K« 

7 ~ MOX - 4 # a — ^ fi> t~> s Sall-SacI Br >t" 

^ 7 * ^ o - ^ L > to i& mox ifi ft ^ C 8 9 4 ffi ) 
<r> sail fft A» IS N ^ mox jft <£ -7- ( 3 2 5 9 fit ) 

i:<^Ml 3mp1 9-^^^d — ^ti p ur 3 10 4 
£ V* 0 * j* $ F pun 3 1 Q 5 *4 pUB 3 1 Q 3 
&5fe*0 2-7 Kb Sail m ft * pUR 3 1 0 4(DfialI 

Smal £ Gael cn^^^j: OfcCSfcL^* 

C cn y ^ ^ ^ p ^. Hindi 1 1 £ sac I ~c « RTr L ^ 

^^<n^KfT^^^ ^ r ^ H , 'J - 7 7 ^ ^ 

^fil^^rAi^, t>4 1BStte=in^-Aij| > oA^*?, 

*t fcfe *r ^ ip jb-^ o 
^iJ 3 

J: H. ijf V *-7 7(OftiS3 K 

^ ^ — ^ mo K «5 A: n 7 ^ ; mtt&\* $t 5L-r vc m. 

DNA E *j *c * 1 3^tC^-r o i^Sfi^H**^ 

5 O^^U^^- p (T> ^- IJ ZTJR^U;*-^ p t? ^ fiJt S 
^ U JR ^ IX ^- ^ J.' 1 6 J Jl? '/ 7 ^ 'i A- 

7? h* -C- fl? 32 -f * o ^^^a — ^%r*fejT«-f5, 

^ >j a* ^ ^ i/ * t h* t± v ^/ — -t* .y 7 t — r - 

T^^f^^s, 1 9 8 2 ) *C-«^^Jd?K, 

*7 ox;frc»D^-r^ 0 m m * «p < o 1 6 v ck# 

DWA 4: 1.5 «7^n-^rA,"f^g|jL, ^ttO^K 

^ ^ft ic & K -f * & U SB t- -SJ Kfr L tz M 1 3 mp 
1 8^^^-wr-c-jf-^^n-^-^^^ t^iins-^ 

* Sall-HlndHI ( 3 9 - 3 4 6 <ft ) , 
Hindlll-Xmal ( 346-589 to) Xmal-Kpnl 
( 5 8 9 - 7 2 1 t ) A? J: Kpni-saii (721 
-1 044ffi)^4t/^n->tet:(nJ:')^ 
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-f ? 0 _ ^ ^ r Sall-HindLIII *J X VP 
Hindlll-Xmal 7* ? * — * , 5<S X if Xmal-Kpnl 
£ KpnX-Ball V V* 2 d — ^ % Sall-Xmal £J Bfr 
M1 5mp1 8 ^ ^ ^ 2 ^ ^ Sall-Xmal V 7* 2 

^ Sail KTr M 1 3 mp 8 IC 2fc L * pUR 3 0 01 
C |E 1 5 , 1 4 AM)%»4, 4B«»*Aty 

*r - ^ * * v - ^ ^ * & m ( ****** 

1 9 8 3 ) ^ I* O , * ^ f * 1- KEW^*fi*C 
4: 0 JTfe b2 -f * o 

^li^ 1 4 a, Bl^w:^i~o?feA.i:^^^ aao jfi 
fe ^ t-t x a. - — pub 3 1 0 4 <n Sail giS & 

f IS 1 4 a 19 ) K ** i* -C « P"* 3 0 0 1 <n aao 3ft 
fs ^ - ^ *T Sail BTr )t ^ ^ A L "C , MOX ^ HI ^ Jft 
<n _t ff£ K *J -£ x pUF 3 0 0 2 **6, 
■7* — v a ^ kX Hindin -e-^B&rUT^^^ ^ * o 
mox / □ ^ - * — fjl^fri pu« 3 1 D 2 * * <n 
1 . 4 Kb Sall-HgiAl m K ( n *\ 4 ) i Lt* 

fiH-r&o ^ ^ T* C cn {9r >t ^ . HgiAI-Sall MOX-AAO 

!x ^ ^. n ^ ^ ^ fc o t: - LE[T 2 & c ^ * ^ 

•ft -f * P u * s 5 2 8 - 0 3 ^ Hpal-8all »T , 

aao a* ft a t mox * - * * - * - fifl IC *> * 
pur 3 0 0 5 <r> sail SHi^K^A^j^^^t-f^o 
* 0t 7° 7 * $ K pUP 3 0 0 4*>* , J*>'*— 
>- Sail £ Sac I -C -SJ E9T L "C * * ^ "f * ^ t 
X- ? * „ Sad - KfeH. rfU*-7 

-y leu - ^ # f fc: ff£ « » L tc & , PUR 5 0 0 4 

tin. ') ^-77<nsfefe«: mox 

tfo ®*?tt JfeSft^^^ AAO jftfe^ 

P UR 3 2 0 4 , pOR 3 2 0 5 , PUR 521 0 *s J: 
y pOR 3 2 1 1 <nM%** ^Kicx 

( p ur 3 2 0 3 , pDB 3 2 0 4 ) Kfl*:tr4», 
X bars K( PUR 5205 ) K 

*s * £ t* *^ x m mox t»iaaGte j y-(puB52U9. 

p ur 3 2 1 0 *>■ J: r>' pur 3 2 1 1 ) te flk -fr L, "C * 
mox - u o >'fi0^ c ai"F%^^-^^> 0 



WBBU3G1- 32569 (15) 
T s? y° — <n ft T W ^ to sail- ^ <b pur 3 0 0 2 
(*1 4 AB) idHSL-C, pOB 3 0 0 2 ^ aao 
31 £ ^* ± ^ <o ^ ^ L fc / 7 ^ ^ K pUR 

3 0 0 3 'J jc ^ -f — ^ 3 ^ Hindi II "SJ 

Ltfiftf x ^ fftn ^ <n ■? ? * x. P IrX, Sad 
t^WrLi^H. # 'J * - 7 T fill ITdl frc » fk m L- 

>- ^ a. — — t L-cy ^/-^(D^ftTS^iSt 
uro - t* / K^^^t^fi^K i o^^-T^o 
aao a fe^^ ^ ^ \>xmm -e.fx ^ -c* 

LEU 2 & e -T- *t « i§ AAO 31 ^ t MOX ^ — * 

* — # — t$Ki&J*^ts a - <nm&±<r>t^*h*c, 7° 7 
^ ^ K* pURS 5 28-05%rfP^o - <^> 7° ^ ^ ^ 
hMiH-o y/^»Hl«|* 9 6 9 1 0-^*CbB^^ 

pury 5 2 8 - 0 3 i*^^tio mmi<x& 1 4 

c IS ^ -f o PURY 5 2 8 - 0 h^SKftijAstf* 
y j£ fa LEU 2 ift fic ^ Bi n n pYelou 1 0 & <n ^ 
^ * a, iK ^ M m leu 2«fe^ffi^J (7 V * k 
H - 4f >- , 1 977)tflS^U % lac-lac 

ti hj^S^^-^^StttiS^C horf ) liliaTS 

it & ?fe (T> t hJ5£^:*^- : fe^^^^%fe^ > fb"f^- 
31 V.^ 4 4 T ^ /fij^/f "C * o HORF \X % 

hob F kX # < ^a^fiSt^^^^^^iift^^^t^ 
££a*#-ot;v^*a*^ gto ^ «n gjt ^ ^ jpj gir u ^ o 
^ ^^cn^^fe^^^c-r^ C wrJ: horf kX 

m?5mK.ii t ®Lm-e$Z><<?-r&, 1 984 ) 0 
ti K da <r> HGBF ^ ^ L iflfi^*' 

^ a-y L^"3»lSfe?l£**c»t'^ * T ? ; 
t2*s*<n-%&:vcx *) k X <»^*r-^^o h. 

iWfc L -C % horf <n fle^ h. ift 1 'J — 7 t <n 
« « 3 y Kl ^ file 5 K ^ c-<^A»<n^&-e%?a^ 

pUR 3 2 0 4 t pUF 5 2 0 

^•ffifr^ttiS^^JS 0 * 9 \s * T V <r> dna ^ -» 
— -C ^ /B3t $ rL % HindIII-8alI HSTr M 1 3 mp 1 8 
<n Hindlll-Sall BifrHtf ^^n-^U 
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PUR 3201 ( m 1 5x 1 6 A m ) * ft Z> 0 C <n 
Hindlll-Sall |9f^Hoi> ~C Hindlll-Sall -£j m 
pUB 51 04 (|g1 6 A m ) <T> MOX * — * * — 

— Jififtrc^A^ix, pUB 3 20 2*r?#* o uox y 

d * - ^ - , MOX - ^n-t — ^ — i HOB? 3t e 
^ C S£ 1 5 . 16A0)|«1*C HgiAI-HindHI T ^ 

y — * X. . Hindiir #j f^f pur 3 2 0 2 vc 

ptJR 51 0 2 ( f& 1 6 A i ) S^tn Sall-HgiAI 
MOX - ^n^-^-KTr^^^AL-t. HORF jft £c 

^■(DgfrKCfliA^-^o ^ fifc y ^ £ K pUB 3 2 0 3 

<T> * 'J jl ^ 7" — 3 ^ |ri Sail £ HgiAI f W Wr L 

t t x 7 ^ f 4 0 Bad ^d?f / ? ^ ; 

& & , pUB 3 20 5 H B. # V *-77#)*ft# 

^>^-T33*ft-*-2> 0 PUR 3 2 0 3 *± Sail IB W L 
X x leu 2 & ^ £ tr pHb 5 2 8 - 0 3 ( H 
1 6 b la ) <n saii-Hpai Br tf- # A *> „ C <n it 
-T- ^ pUB 3 2 0 4 *c J* kf Z> * ij 3i v 7 s - — ^ 3 ^ 

** Hindlll £ EcOBI UftWLtf x 
Sacl 1W Wr ^ * J* « K C 1 6 B @ ) leu~B. 

a* . m 1 3 mp 1 9 <n 35 ^ hobf « ift ^ ^ £ L -C 

^ a~yJ^2)2C)<n Kpnl- Bindll I If- ~f # a — 

^ Kpni ( y ^ ? k* pub 3 2 o 6 v m 1 7 EU 

^ 1 6 ) -e^OITf Lfc 0 Ute^ 2 7& <n HORF 

<r> f*9 £fc > ^ ^ - >- * =f — F * AT d h U J> \s -y h 
( ^ — v 1 9 8 4 ) ( dna IE #J <r> 8 2 & ) fri 

-V ^ 7- >f ^ ft =t — "f *> TOT h U y U * hfrCfcgl 

£ K * £ <n £ ^ fi hobp 7&4**r^*:®^^:3CA.-f % 
chbt t» for f ffi ir 1 9 7 7 ) vc i ^ £* ^ 

S H3 <n hqrf ^ITJim^^^fc-r** ^ t — *S 

9 * f mox - 4 ( ^ 1 o ia ) a* <b . sphi 

C - 4 9 1 fir ) - KpnI m ft ^ m f% u % ephl-Kpnl 
tfl »r M 1 3mp1 9 K: # A K . pUB 3 2 0 7 * 
W i o PUB 3 2 0 6 %: Kpnl "O 123 I0r L v BORF ft ^ 
^ * pUR 3 2 0 7 ^ Kpnl SU fa VC ^ A U . 

pOB 3 2 □ 8*M3*o ^ V x y f - ^ a y H 

pub 3208^ m — ^ h 7 > k dwa -e it fif se ?y ^ 

<|f*CJ: Of x^fSo «bt^ - ^ - ^ Kpnl 
SIS fit A> P? Sacl m tiL ± MOX iftfc-^tn-pflEgB^ 

MOX-^4 ktKTrfri Lr 



WHBBB1- 92569(16) 

'J *-7-r&.&1*K:M'Bfcm^tz&, p uk 3 2 0 4 
fci^fe^H. ^'J^-^t mox + vc m.** z r 

x g ^* bU vc fa M l o horf jfi ^ ^ tr pur 
3 2 0 5 i. p 5 / ^ ?° 7 ^ h* t,± % mox - 7' « — ^ 
— b * — £ * — * - fUI It A L fiaflF itt fs -i 1 
^ *T "f ^> x PUR 3 2 0 3 <n Ecofll v U ft fry HindJll 
1ZJ W 4 Kb fi^r >t ^- SB ^ ^ Hi nd 1 1 1-Ec oR I m 
pHARS 1(12, 1 6 Cg|) KfliALtlUc 
ptJR 3 2 0 5 ^«K» Hindi II t? L T ^ i s> 

^ -r ^ o 

fit ^ 1& frc J: 0 horf i L t 'J- -7 f- V <n ^ \,% 

m * & m ( m & m . 1 9 i i ) <n ^ ^ x l « u « 
^^5£-e^>^>o ^>-ats mox ^c^^^>^^ v *j i 

*: <" i 6* f # o LtA'ot, mox t« ift 
^^ 1 7 7 5 ffi ( 7 ? / a 5 9 K |R 1 0 fei , 
1 1 ia ) ^ ^ - - ^ Kpnl HB frc horf jfl £5 ^ W 
A^^^t'Sr^JeL^o borf iSfe^ti^^ 5 0 
^ ^ u ^ ^ (r> dna * ij =r ~ vc ??m & J5fc ^ ix i 

L N Sacl-SB^^j Kpnl «IIUrpOB 3 2 0 8 JT. 
#>A-T^>o ^ J5J£ y 7 ^ ^ h* pur 3 2 0 ? <n t 'J x 
>- - 3" 3 y « Kpnl ^fflfkLtf x'^t^o 
Sacl . flphl « Br / 7 ^ ^ h* <r> fl£ ® £c #1 v 
pub 3 2 0 9 ^ b. 1 |?ij Je _ 7T<n ^ fefe ^ M0X ^ 

C <n MOX - HOBF KSft^jafi^ft, HindTXI, 
SB ^ ft Ec or i ^rj jgf p ur 3 2 0 9 i^^^^^iftfe 
^ % IK L "C pHABSI »C N EcoBI§6##J Hind III 

»f pHARSI IC^A^K^o <T> |^ & £i 

pUR 3 2 1 0*M#^K, mt£ & H. ^g^^. 

77trt(|i5!t2> ( ^ 1 6E®) 0 .j3ljgriLT, 
pUBS 5 2 8 - 0 3 <r> leu 2 ~ m Saii~H P ai »f 
>t %r . pUR 3 2 Q 9 ^SB^W Kpnl Kfr . = — 

ift^^fn^^^jR K P n igfifcw:*fcA-*"*>o 
7 ^ ^ pUB 3 2 1 1 »* v Sacl N Spdi ifl Hfr 7° 
h*m^5Jfs^^ (IB 1 6F^]) N H.rfri; 
^-7-r<n*fe&tt; mox itt^-^vc/m^tti. 
^ 3^ 
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- 7 Tii^sn mox c^5S£:$fte^*^ ° - v u fi <, 
St j£ # 5t li sds 'J r ^ 'I ^ 7 $ k a, -e 

»U IC s 1 2 0 0 bp^lH5' - i 3'-^ 3 - Ki 

1* «» *> i/ — ^ j* L» , =r — K fid #| <n Jb flt Ball ffi 
Sad SBffiTJI£*-eia-f*„ & ^ -^*t tf- 3£ 
k n -e to & * * ft <. * Jc «5 -O *> ft . 

* vfi^ftt/ij * - -y - «r> jfc t? IE ^ £ f\ fx t> d 
^ ^- iJI- Co tflij 5e J: 0 . N - * >y + gg tx a 

T £ -f n — ^ ^ < 1 9 8 3 ) X n y y» y ^, y / 

?0 C 1 9 8 4 ) ^ 40JW W W T- 1* 4* tfi ffi * fr ^ ^ fco 
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(GJTCGACT CCG CGACTCGGCG 

AACAGCCGTG CCCCAGGGAC 

CCGAGGATGA GACGACGATA 

GACGAGCCAC ATCAGCAGGC 

TACTCAAGAC GTTAGTAAAC 

GAATTACGAA CAATGTAGTC 

TGAAACCAGT GAACTCCAAT 

GGTCTAGGCT TGTTTCAGAG 

TT TGtTCGAC) 
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483 



FIG. 3 



TTCACTTTCG AGCTATTCAT 
CAGAAAGCCT ACTGGTGAGT 
ACGAGCACAA CTGGGAGTCG 
TGTCAAGACT GAGTATAGGC 
TCCGTCTGCC ACAATGCTGA 
AAAAAAATTT AGTAACAATA 
AAATCCAGCG GCTACCGCAT 
TACTACAAGC TTTCCAGAAC 



CAACGCCGGA ATACGTCAGA 
ATGTTCTTTC GTGTGATTTT 
GAGGACACGC TTATTGCGTT 
CACAGAGCTG ATTCTGCTCA 
CAGAGTATTA TAATAATAGT 
TGTCATGATG ACAGATTTGC 
CCCAAGAGAA ACAGATCAGA 
TTAGCAATTC TCAAACGCGG 
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Fig. 7. 
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GTCGACGCGG AG A ACG ATCT CCTCGAGCTG CTCGCGGATC AGCTTGTGGC CCGGTAATGG 
- 1 501 

A AC C AG GC CG ACGCG ACGCT CCTTGCGGAC C ACG GTGGC T GGCGAGCCCA G TTTGTGA AC 
-1451 -1401 
GAGGTCGTTT AG A ACG T C CT CCCCAAAGTC CAGTGTCAG A TGAATGTCCT CCTCGGACCA 

-1351 

ATTCAGCATG TTCTCGA G C A GCCATCTGTC TTTGG AG T AG A AG CG T A AT C TCTGCTCCTC 

-1301 

CTTACTGTAC CGG A AG AGGT AG TTTGC CTC GCCGCCCATA ATG A ACAGGT TCTCTTTCTG 

- 1 2 5 1 

GTGGCCTGTG AG C AGCGGGG ACGTCTGGAC GGCGTCG ATG AGGCCCTTGA GGCGCTCGTA 
-1201 

GTACTTGTTC CGTCGCTGTA GCCGGCCGCG GTGACGATAC C C AC AT AG AG GTCCTTGGCC 
-1151 _ 1101 
ATTAGTTTGA TGAG GTGGGG CAGGATGGGC GACTCGGC AT CG A AATTTTT GC CGTCGTCG 

-1051 

T AC AG TGTG A TGTCACCATC G A ATGT A ATG AGCTGCAGCT TGC GATCTCG GATGGTTTTG 

-1001 

GAATGGAAGA ACCGCGACAT CTCCAACAGC TGGGCCGTGT tgagaatgag ccggacgtcg 

-951 

ttgaacgagg gggccacaag ccggcgtttg ctgatggcgc ggcgctcgtc ctcgatgtag 

-901 

A AGGC CTTTT CCAGAGGCAG TCTCGTG A AG A AGCTGC CAA CGCTCGGAAC CAGCTGC ACG 
~ 851 -801 
AGCCGAGACA ATTCG GGGGT GC CGGCTTTG GTCATTTCAA TGTTGTCGTC GATGAGGAGT 

-751 

T CG AG GT CG T GG A AG ATTTC CGCGT AGCGG CGTTTTGC CT C AG AGTTTAC CATG AGGTCG 

-701 
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CAGCTGGATG 
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AGAGGGCCGA 
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CGCCTCAACC 
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ACC TTC AGA GCC AG A A AG CAG 
280 

LEU GLN ARG SER GLY ILK GLY 

CTC CAG AGA TCT GGT ATT GGT 



Fig. 11 A. 

CCA ATG A AG CCT CTG AAC 

265 270 

ILE V A L ILE SER CYS GLY 

ATT GTG ATC TCC TGC GGA 

285 290 

ALA ALA HIS HtS LEU ARG 

GCA GCT CAC CAC TTG AGA 



4) 

CCT A AG A AG CCT GTG TCC AGA 
275 

THR ILE SER SER PRO LEU V A L 
ACC ATC TCG TCT CCT CTG GTG 
29 5 

SER VAL GLY V A L LYS PRO ILE 
TCC GTG CGG CTC A AG CCA ATC 



Fig. 11 B. {*t<n i; 



VAL 
CTC 

TYR 
TAC 

LYS 
A AG 

C LU 
G A A 

ARG 
AGA 

VAL 
GTC 

PHE 
TTC 



ASP 
GA C 



VAL 
GTC 



ALA 

GCC 



ALA 

GCC 



ARG 
CGC 



ILE 
ATC 



HIS 
CAC 



JOO 
LEU 
CTG 
3 20 
LYS 
A AG 
3 40 
ALA 
GCT 
3 60 
GLY 
CGA 

3 80 
GLY 
GGC 
400 
SER 
TCC 

4 20 
PHE 
TTC 
A 40 



PRO 
CCA 

PRO 
CCT 

PHE 
TTC 

VAL 
GTC 

TYR 
TAC 

GLY 
GGC 

LEU 
CTG 



GLY 

GGT 

ASP 
GAC 

ASP 

GAC 

LYS 
A AG 

ALA 
GCA 

PHE 
TTC 

GLU 
GAG 



VAL 
GTG 

VAL 
GTT 

GLN 
CAG 

ILE 
ATC 

GLU 
GAG 

PHE 
TTT 

TYR 
TAT 



GLY 
CGT 

PRO 
CCT 

TRP 
TCG 

ARG 
AGA 

TYR 
TAC 

GLY 
GGA 

PRO 
CCA 



305 
GLU 
GAG 
325 
TH K 
ACG 
34 5 
TYR 
TAC 
365 
PRO 
CCT 
385 
PHE 
TTC 
405 
ASP 
GAC 
425 
PHE 
TTC 
445 



ASN 
A AT 



PHE 
TTC 



SER 
TCC 



THR 
ACC 



GLU 
GAG 



HIS 
CAC 



SER 
TCC 



PHE 
TTC 

ASP 
GAC 

ASN 
AAC 

GLU 
G A A 

ASN 
AAC 

THR 
ACC 

ARG 
AGA 



GLN 
CAG 

ASP 
GAC 

LYS 
A AG 

GLU 
GAG 

LYS 
A AG 

LYS 
A AG 

GLY 
GCA 



ASP 
CAC 

PHE 
TTT 

ASP 

GAC 

GLU 
GAG 

PRO 
CCA 

ILE 
ATT 

PHE 
TTT 



3 10 
HIS 
CAC 
330 
VAL 
GTC 

3 50 
GLY 
GGT 
370 
LEU 
CTG 
390 
ASP 
GAC 

4 10 
PRO 
CCT 
430 
VAL 
GTT 
450 



TYR CYS 

TAC TGT 

ARG GLY 

AGG GGC 

PRO LEU 

CCA TTG 

ALA THR 

GCT ACC 

LYS PRO 

A AG CCT 

ASN GLY 

AAC GCC 

ARG ILE 

AGA ATC 



PHE 
TTC 



ASP 
GAC 



THR 

ACC 



ALA 
GCG 



LEU 
CTG 



LYS 
A AG 



THR 
ACC 



PHE 
TTC 

PRO 
CCA 

THR 
ACC 

ASP 
GAC 

MET 
ATG 

PHE 
TTC 

SER 
TCG 



315 
THR 
ACT 
335 
VAL 
GTT 
355 
ASN 
AAC 
375 
GLU 
GAG 
39 5 
HIS 
CAC 
4 1 5 
MET 
ATG 
435 
ALA 
GCA 
4 55 



LMIO TYR 

CCA TAC 

ALA GLN 

CCC CAG 

GLY ILE 

GGT ATT 

ASP PHE 

GAC TTC 

TYR S fl R 

TAC TCT 

T H R M E T 

ACC ATG 

ASN PRO 

AAC CCA 



—400— 



WHIB61- 92569 (33) 



Fig.llB. (*o*) 







440 










445 










a c r\ 
45<J 










455 






TYR 


ASP 


ALA 


PRO 


ASP 


P H E 


ASP 


PRO 


GLY 


P H E 


LEU 


ASM 


ASP 


GLU 


ARG 


ASP 


LEU 


TRP 


P RO 


MET 


T AC 


G AC 


GCT 


CCT 


G AC 


TTC 


GAT 


C CC 


GGC 


TTC 


CTC 


AAT 


G AC 


G A A 


AG A 


GAC 


CTG 


TGG 


C CT 


ATG 






4 60 










4 6 5 










4 7 0 










4/5 






V A L 


TRP 


ALA 


TYR 


LYS 


LYS 


SER 


A RG 


GLU 


THR 


ALA 


ARG 


ARG 


MET 


GLU 


SER 


P H E 


AL A 


(ill 


C I IT 


G TC 


TGG 


GC A 


TAC 


A AG 


A AG 


TCC 


AG A 


GAG 


ACG 


GCC 


AG A 


AG A 


ATG 


G AG 


AG C 


T TT 


GC A 


GGA 


G AG 






4 8 0 










4 8 5 










y u 










*♦ y j 






VAL 


TH R 


SER 


HIS 


HIS 


PRO 


LEU 


pue 


LYS 


VAL 


ASP 


SER 


PRO 


ALA 


A RG 


ALA 


ARG 


ASP 


LEU 


ASP 


GTC 


ACC 


TCG 


C AC 


C AC 


CCA 


TTG 


TTC 


A AG 


GTT 


G AC 


TCG 


CCA 


GCC 


AG A 


GCC 


AG A 


GAC 


CTG 


GAC 






5 00 










5 0 5 










5 10 










515 






L EU 


GLU 


THR 


CY S 


SER 


ALA 


TYR 


ALA 


GLY 


PRO 


LYS 


HIS 


LEU 


THR 


ALA 


ASN 


LEU 


TYR 


HIS 


G LY 


CTC 


GAG 


ACA 


TGC 


ACT 


CCA 


TAT 


GCC 


GCT 


CCT 


A AG 


CAC 


CTC 


ACT 


GCC 


AAC 


CTG 


TAC 


CAC 


GGC 






520 










525 










5 30 










535 






SER 


TRP 


THR 


V AL 


PRO 


ILE 


ASP 


LYS 


PRO 


THR 


PRO 


LYS 


ASM 


ASP 


P HE 


HIS 


VAL 


THR 


SER 


ASN 


TCG 


TGG 


ACC 


GTT 


CCT 


ATC 


G AC 


A AG 


CCA 


ACG 


CCT 


A AG 


AAC 


GAT 


TTC 


CAC 


GTG 


ACC 


TCC 


AAC 






540 










545 










550 










555 






CLN 


V AL 


GLN 


LEU 


HIS 


SER 


ASP 


ILE 


GLU 


TYR 


THR 


GLU 


GLU 


ASP 


ASP 


GLU 


ALA 


ILE 


VAL 


ASN 


C A A 


GTC 


CAA 


CTG 


CAC 


TCC 


G AC 


ATC 


GAG 


TAC 


ACC 


GAG 


GAG 


G AC 


GAC 


GAG 


GCC 


ATC 


GTC 


AAC 






560 










565 










570 










575 






TYR 


ILE 


LYS 


GLU 


HIS 


THR 


GLU 


THR 


THR 


TRP 


HIS 


CYS 


LEU 


GLY 


THR 


CYS 


SER 


MET 


ALA 


PRO 


T AC 


ATT 


A AG 


G A A 


CAC 


ACC 


GAG 


ACC 


ACT 


TGG 


CAC 


TGT 


CTG 


GGT 


ACC 


TGC 


TCG 


ATG 


GCC 


CCA 






580 










58 5 










590 










595 






ARC 


GLU 


GLY 


SER 


LYS 


I LE 


ALA 


PRO 


LYS 


GLY 


GLY 


VAL 


LEU 


ASP 


ALA 


ARG 


LEU 


ASN 


VAL 


TYR 


AG A 


GAG 


GGT 


ACT 


A AG 


ATT 


GCT 


CCT 


A AG 


GGA 


GGT 


GTC 


TTC 


G AC 


GCC 


AG A 


CTG 


AAC 


GTT 


TAC 






600 










605 










610 










615 






GLY 


V A L 


CLN 


AS N 


LEU 


LYS 


VAL 


ALA 


ASP 


LEU 


SER 


VAL 


CYS 


PRO 


ASP 


ASN 


VAL 


GLY 


CYS 


ASN 



Fig, 11b. c4«3> 



GGA GTC CAG AAC CTC A AG GTT GC G GAC CTT T CT GTT TGT CCC GAC AAC GTT GGA TGC AAC 

620 625 630 635 

THR TYR SER THR ALA LEU THR ILE GLY GLU LYS ALA ALA THR LEU VAL ALA GLU ASP LEU 

ACC TAC TCT ACT GC A TTG ACC ATC GGT GAG A AG GCT GCC ACT CTT GTT GCT G A A GAT CTT 
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CGGTGG TGACATCAAT CTAAAGT ACA A A A AC A A AAT GAGAGTTGTC GTTATTGGTG 

ACGTGCCACC ACTGT AGTT A GATTTC ATGT TTTTGTTTTA CTCTCAACAG CAATAACCAC 
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Met 



62 



C CG GTGTC AT CGGTCTGTCG ACCGCCCTGT GTATCCACGA GAGATACCAC TCCGTTCTGC 
GGCCACAGTA GCCAGACAGC TGGCGGGACA C AT AGGTGCT CTCT ATGGTG AG GC A AG A CG 
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AG C CTCTGG A CGTTAAGGTC TACGCCGACA GATTCACCCC TTTCACCACC ACCG ACGTTG 

T CG G AG A C CT GC A A TTC C AG ATGCGGCTGT CT A AG TGGGG A A AG TGGTG G TGGCTGC AAC 

182 

CCGCCGGTCT GTGGC AGCCT TACACCTCCG AGCCTTCCAA CCCTCAGGAG GC CAACTGG A 

G GCGGCC AG A CACCG TCGGA ATGTGG AG GC TCGGAAGGTT GGGAGTCCTC CGGTTG ACCT 

242 

A C C AG C AG AC CTTCAACTAC CTCCTCTCCC ACATCGGTTC GCCTAACGCC GCCAACATGG 

TGGTCGTCTC GAAGTTGATG GAGGAGAGGG TGT AGCCAAG CG G ATTGCGG CGGTTGT ACC 



302 

GTCTGACCCC TGTCTCGGGT TACAACCTGT TC AG AG AGGC CG TTCCTG AC CCTTACTGGA 
C AG ACTGGGG AC AG AGC CCA ATGTTGGAC A AGTCTCTCCG GCAAGGACTG GGAATGACCT 
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AGGAC ATGGT CCTCGGTTTC AG A A AG C T T A CCCCT AG AGA GCTGG ACATG TTC CCTG ACT 

TCCTGTACCA GGAGCCAAAG TCT TTCG AA T GGGGATCTCT CG ACCTGT AC AAGGG ACTG A 

Hindi II 
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ACAGATACGG T TGGTTC AAC ACCTCCCTGA TCCTGGAGGG TAGAAAGTAC CTGCAGTGGC 

TGTCTATGCC A AC C A AG TTG TGGACGGACT AGGACCTCCC ATCTTTCATG GACGTCACCG 
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T GA C CG AG AG ACTGACCCAC AG AGGTGTTA AGTTCTTCCT GAG AAAGGTC GAGTCCTTCG 

A CTGGCTCTC TGACTGGCTC TCTCCAC AAT TCAAG A AG GA CTCTTTCC AG CTCAGGAAGC 

542 

AGGAGGTTGC C AG AGGTGGT GC CG A CG TC A T C AT C ATGTG TACCGGTGTC TGGGC CGGTG 

TCCTCCAACG GTCTCCACCA CGGCTGC ACT AGTAGTACAC ATGGC CAC AG ACCCGGCCAC 
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TCCTGCAGCC TGACCCTCTG CTGCAGCCCG GG AG AGGTCA GATCATTAAG GTTGACGCCC 

AGGACGTCGC ACTGGGAGAC G A CGTCGGGC CCTCTCCAGT CT ACT A ATTC CAACTGCGGG 
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CATGCCTGAA G A A C TTC ATC ATTACCCACG ACCTGGAGAG AGGTATCTAC AACTCCCCTT 

G T ACCG ACT T CTTGA AGT AG TAATGGGTGC TGGACCTCTC T CCATAG ATG TTGAGGGGAA 
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ACATTATCCC TGGT CTGC AG CCCGTCACCC TGGGTGGT AC CTTCCAGGTC GGT AACTGGA 

TGTAATAGGG ACf AGACGTC CGGCAGTGGG ACCCA CCATC G AAGGTCC AG CCATTGACCT 

Kpnl 
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TGCTCT AG TT GTTGTAGGTC CTGGTGTTGT GGTAG ACCCT CCCAACAACA TCTG AC CTCG 

842 

CTACCCTGAA GGACGCCAAG ATCGTTGGTG AG T AC A C CG G TTTCAGACCT CTTAGACCTC 

GATGGGACTT CCTGCGGTTC TAGCAACCAC TCATGTGGCC AAAG TCTGG A C A AT CTGG AG 

902 

AGGTCAGACT GG AG AG AG AG CAGCTGAGAT TCGGTTCCTC CAACACCGAG G T C ATT C AC A 

TCCAGTCTGA CCTCTCTCTC GTCG ACTCT A AGCCAAGGAG GTTGTGGCTC CAGTAAGTGT 

962 

ACT ACG GT C A CGGTGGTT AC GGTCTGACCA TCCACTTGGG TTGTGC CCTG GAGGTTGCCA 

TGATGCCAGT GCC AC CAATG CCAG ACTGGT AGGTGAACCC A ACACGGGAC CTCCAACGGT 

1022 

AGCTGTTCGG T A AG GTCCTG GAG GAG AG A A ACCTGCTG AC CATGCCTCCA TCCCACCTGT 

T CG AC A AG C C ATTCCAGGAC CTCCTCTCTT TGGACGACTG GTACGGAGGT AGGGTGG AC A 



GAG 

CTCAGCT 
**SalI 




Xma\ Kpn\ 
Sal L^^^^ 



. (^^) I) 




Sal\ 



Hind\\\ 



T4 ytf-e" 




toe I 



— 406 — 



ttBflB861- 32569 (39) 



T" 



5 I prMOX-AAO J 
-V — ~ 1 1 



fACGTG - 
HgiM 



pUR 3 102 

\Sal\ 
Itfg/AI 



T4 -;tr-tr- 




AYg/AI 
- Sat \ 
Hin dill 

So/ 1 



G 

CAGCT 



5' 



Sat I 



FigAUA 



Sac! 




H/ndlll 



Wpol 



fcoRI 



So/ I 

Wpo I 

So/ 1 



pUR 3003 



—407 — 



ftBJIBSGl- 92569(40) 




Fig.lUB c**^ 



EcoR\ 



Fig. %C. c % i ) 



Pvull 
Bglll li-Ddel 
Dde .1 
locloc 



Sac I- M lul 



Sol I 




EcoRI 



pYeleu 10 




EcoRI 




Soli 



|tu 2 **** 



T4DNA >)i?-cr 



—408— 



If MOB 61- 92569 (41) 



T 



Pvu II 




CGGTG GTGACATCAA TCTAAAGTA CAAAAACAAA 
ACGTGCCAC CACTGTAGTT AGATTTCAT GTTTTTGTTT 
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ATGTACGCCG ACGCCATCTT CACCAACTCC TACAGAAAGG TTCTGGGTCA GCTCTCGGCC 
TACATGCGGC TGCGGTAGAA GTGGTTGAGG ATGTCTTTCC AAGACCCAGT CGAGAGCCGG 
Met 

> 

61 

AGAAAGCTTC TGCAGGACAT CATGTCGAGA CAGCAGGGTG AGTCCAACCA GGAGAGAGGT 
TCT TTCGAAG ACGTCC TGTA GTACAGCTCT GTCGTCCCAC TCAGGTTGGT CCTCTCTCCA 
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Fig. 17. 

i 

CATGTACGCCG ACGCCATCTT CACCAACTCC TACAGAAAGG TTCTGGGTCA GCTCTCGGCC 
CATGGTACA TGCGGC TGCGGTAGAA GTGGTTGAGG ATGTCTTTCC AAGACCCAGT CGAGAGCCGG 
Kpnl Met 

61 

AGAAAGCTTC TGCAGGACAT CTGTTCGAGA CAGCAGGGTG AGTCCAACCA GGAGAGAGGT 

TCT TTCGAAG ACGTC CTGTA GACAAGCTCT GTCGTCCCAC TCAGGTTGGT CCTCTCTCCA 

Hindlll PstI cys 

121 

GCCAGAGCCA GACTGTGAGGTAC 

CGGTCTCGGT CTGACACTC 

*** Kpnl 



CTTGGCCAAT GATTCAGCTG CTGG ACCG A A 
-2 104 

G TTG AT A ACT GCGGACGCC A T ATTTC A A AG 
-2054 

ATGCGCG AAA CGATACCACT TATTAGCATA 

ATT AT A ATT A GTTCAATAAT TT C AT A AG C A 

G TCCCTCTGG A A C AGGT A A A TCCACTTTGC 

-1854 

AGTTTGG ATT TTCCG TGTCC A AC ACC ACG A 
-1804 

T CG ATT A CCA CTTCACCACG GTAGAGGACT 
-1754 

TTG AATGGGC CCAGTTCTCC GGC AACTACT 

TGGCCGAAGT GATGAAGAGA ACCTGTATTT 

T C A AG A AG AC CAACCTGGG A GCCCGATTCC 

-1554 

TC A AG A AG AG GCTCG AG AG C CG TGGA AC AG 
-1504 

CTGCTGCATC TGCGG AG ATG GAGT ACG CCA 
-1454 

CG ATG AC CT T GAG A AG GCGT ACTCTGACCT 

AGC ATTCAT A A ATTTTTA AT ATCTAGAGCT 



Fig.18A. Uou 

C CATCCACCTG 
-2125 

AACGCCTCTT TTGGC C AAA A AAAGCCCACC 

A AC AG CG A AT AAGAAAAAAA GGTGAATGAA 

-2004 

AAC AAA AAAA AAAAAAATCT ATT AG CTGTT 
-1954 

TCATGGTTGG GCGGCCTATT GTCATCAGTG 
-1904 

TGA AG A AG CT CTTTGCTGAG TT C CC AG AC A 

GAAAACCTAG ACCTGGTGAA A AAG ACGGTG 

TC AAG A AG AT GATTGAAGAA A AC AAATTC A 

-1704 

ACGGCACCTC TGTGA AAGCT GTGC A AG ACG 
-1654 

TCGACATTGA TATGCAGGGT G TCAAG AGCG 
-1604 

TCTTTATTTC TCCTCCGTCC ATCG AAGAGC 

AG ACCCCTGA ATCTCTTGCC A AGCGGCTTG 

GGGCAGTCGA CACGACAAGG TC ATTG TC A A 

-1404 

GAAGGAGTTC ATTTTCGCCG AGCCCATCT A 
-1354 

CTC AT ACGCG ACACTATCTC CTCCAACCTT 
-1304 
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Fig.WA. L*n*) 

GCGTCAAGCT TGTC CTCTTC ATGCTCCTCA AC AG TCATGC CATCCAGCTG CTGCTGCTTT 

-1254 

TGCTCCAGCC TCGC ATATAT GTCGCCAT AC AGCTTGAGTT CGATTTTGAT GAAACTCTCA 

- 1 2 0 4 

A AG G TAG GGT CCACCAGTGA CAGTCGCAGC CCAATGAACT GCTCG ATTTC GTTCTTGAGC 
~ 1154 -1104 
CGTGTGTTGA TGTCCGTGTA GATATTTTCT GCCTCGTCCT ACTCAACTTT GAACTTCTGC 

-1054 

AGCTTGTCCA GGCTCTTCTG TAACTGGTCT GTTTTCTCGG TGTGATGCTG CTCGGTCACC 

- 1 0 0 4 

TGTCGCTCAA TOG CTTCGT A CTCGCTCTGC AGCTTCG AAA GCTTGAATCG TGAAACGTCG 

-954 

TAATCCACCT TTTTGCGTGC GCGCTTCTTG ATCAGCTTGT TGATCTCGTC GTTGT ACTTC 

- 9 0 4 

TTCAGCTCGT TAATCGGCTC CACG ACCGTG ATGCTCATTG GCTCCAGAAT TTCTGGCAG A 
~ 85A -804 
ATATTGTCTT TGATCTCTTC CACCATCTGC AG ATAATTCA C AG AAATAC C ATCTCTGGGG 

-754 

TTCACCTTGT GCTCTTCTGG CCGTTCCGCA GCTTCCGACC CCTTATCACC CTTG AGCTCA 

-704 

AAGCTATAGT CTCCGTAAAA CGAGTCCAGT GTTCTAGCCA TATTTATCTG AGTCTCG AGC 

— 6 54 

AGATTCTCCG AAATTGCCCA CAAAACGGCC TAGTTCCTGG TCCAGCTCGT TGGTGTAACT 
-604 

CTCGAGTTTG CGGA AATTGG CCTCCTGGAC GTCAAACT CA GGATCAACAG AGGGCTCACC 
"554 _ 504 

TTTGTTTGTG CGT AGTATCA CATGTGCTCC GGC ACGATTG ACAGCTTTTT TAAACCCAAC 

-454 



Fig.WA. 



CCATGACATG TCG AGGAAAG GGTCGTTTCG GGGAGTTAAA TATTTTTGCC TATGTAGCAG 

-404 

A CATGTTTCG ACCCTGGCGT CGCGTCGATC GGAAAATATT ACCCCAGGAA C A AGC ACTTC 

-354 

C TTGGGTT AG CCACCACCCT GCGCAAGCCT TTTTGCCGGC TCTACACAGG GCCAATCAAA 
-304 

TCTGGGCGGA ATCTGAAACC GATG A A ACG G ACGACACTGG CAACAAGCTC ACTCCACTAT 
~ 254 -204 
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CTCCTTCCAG CCATTCACGG CCCACTCAAC A ACACGTCGG CTACCATCGG 
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AC C A A A AG G C CT AT A A AT AG GCCCCCATCC GTCTGCTACA CAGTCATCTC 

"V 

SCR MET ARC ILE PRO LYS ALA ALA SER VAL ASN ASP CLU CLN 
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50 
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70 

ASP 

GAC 

90 

TYR 
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GTC GAG CAG 

ALA LEU TRP 

CCT CTG TGG 

ARG PHE VAL 

AGG TTT GTC 
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TAC 

LYS 
AAA 
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CLY LEU LYS SER 
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GGA 

55 
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7 5 
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TH R 
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GGT CAC GTC 



MET ALA 
ATG GCC 

GLU ILE 
GAA AT C 

SER VAL 
T CT GTT 

ASP ILE 
GAT ATC 

ALA LEU 
GCT CTC 

ASP ASN 
GAC AAC 

ALA LYS 
GCC A AG 

ALA THR 
GCT ACC 

ASN CYS 
A AC TCC 



GLN 
CAG 

GLU 
GAG 

GLY 
GGT 

ILE 
ATC 

GLU 
GAG 

ASN 
AAC 

PHE 
TTC 

ILK 
ATT 

ARG 
AGA 



TGT 
100 
LEU 
CTG 
1 20 
HIS 
CAC 
140 
LEU 
CTG 
160 
THR 
ACC 
L 80 
SER 
TCG 
200 
GLN 
CAG 
2 20 
LYS 
A AG 
240 
VAL 
GTC 
260 
THR 
ACT 



CTG TTC CAG TAT 



LYS SER 
A AG TCC 

ASP ALA 
GAC GCC 

ALA ILE 
CCC ATA 

ASN LYS 
AAC A AG 

ILE SER 
ATC TCG 

VAL CYS 
GTC TGC 

ALA CYS 
GCC TGC 

LYS ALA 
A AG GCC 

VAL ILE 
GTG ATT 



TYR HIS 

TAC CAC 

VAL GLU 

GTC GAG 

ALA THR 

GCC ACC 

VAL TYR 

CTG TAC 

LEU ALA 

CTG GCC 

CYS ASP 

TGT GAC 

ASN TRP 

AAC TGG 

LEU GLU 

TTG GAC 

GLY SER 

GGA TCC 
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125 
VAL 
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145 
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AAA 
165 
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GGC 
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245 
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GLY 
CGT 



TTC CAG CAC CTG 



ASN ASP 

A AT GAC 

THR THR 

ACA ACG 

ASN LEU 

AAC CTC 

MET VAL 

ATG GTT 

HIS MET 
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SER VAL 

AGT GTT 

VAL ILE 

GTG ATC 

ALA CLN 

GCG CAG 

ALA ALA 
GCT GCG 
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TTC 
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F/g.18Q 

C ACA ATG GCC GCC CTG CAG 
490 495 
N GLU GLY GLU ASN GLY PRO 
T CAG GGT GAG AAC GGC CCT 
510 515 
R ALA ASN ILE TYR TYR MET 
T GCA AAC ATT TAC TAC ATG 
530 535 
S ALA VAL CLU LEU PRO PHE 
A GCC CTC CAG CTG CCA TTC 
550 555 
R LEU ALA SER ARC ALA CLN 
C CTG GCA AGT CCA GCC CAC 
570 575 
U ASN ALA CLU VAL GLN ILE 
G AAC GCC GAG G TG CAG ATT 
590 595 
A LYS ILE LEU GLY ARG LYS 
C A AG ATC TTG GGC AGA A AG 
610 615 
E ASP GLU CLN SER ILE GLY 
T GAC GAC CAG TCG ATC GGC 
630 635 
0 THR VAL VAL VAL ASP GLY 
A A CC GTC CTG GTG CAC GGC 
650 655 
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660 665 670 675 

SER LEU PRO PRO GLU VAL ILE TYR GLU TYR PHE GLY TYR ASN PRO ALA THR ILE ALA LYS 

TCT CTG CCT CCA CAA GTG ATC TAC CAG TAC TTT GCA TAC AAC CCG GCA A CG ATT GCC A AG 

6*0 685 690 695 

LYS VAL GLU ALA TYR VAL ARG ALA CYS GLN ARG ASP PRO LEU LEU LEU HIS ARG LEU PRO 

AAG GTC CAA GCG TAC CTC CCG GCG TGC CAA AGA GAC CCT TTG CTG CTC CAC CCA CTT CCT 

7 00 

GLY PRO GLU GLY LYS ALA *** 
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